Unit 6: Energetics Review

You may assume that the specific heat capacity of water is 4.18 g °C™. = m CBT

1. Work out the specific heat capacities of each metal from the data given: % m AT
a. Gold—the temperature of 2.00 g of gold is raised by 11.7° C when 3.00 J of energy is supplied.
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b. Silver—the temperature of 100.0 g of silver is raised by 2.12°C when 50.0 J of energy is
supplied.
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a. When 1.20 g of hexane (CgH14) is burnt, the temperature of 250.0 g of water is raised by 56.0°C.
Calculate the enthalpy change when 1 mole of hexane is burnt.
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b. When 2.00 kg of octane (CgH1g) is burnt, the temperature of 500 kg of water is raised by 46.0°C.
Calculate the enthalpy change When 1 mole of octane is burnt.
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3. Use the following experimental data to determine the enthalpy change when 1 mole of propan-1-ol is
burnt:

Mass of water = 200.00g
Initial temperature of water = 18.2°C
Maximum temperature of water = 38.6°C

Initial mass of spirit burner = 185.51% H
Final mass of spirit burner = 184.5605 > 0.459 £3 ?D H
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4. The actual value for the enthalpy change when 1 iSurnt is -2010 kI mol . Account
for any differences between this value and the one calculated from the experimental data in question 3.
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a. 200.0 cm® of 0.150 mol dm™ hydrochloric acid is mixed with 100.0 cm® of 0.300 mol dm™ sodium
hydroxide solution. The temperature rose by 1.36°C. If both solutions were orfypally at the same

temperature, calculate the enthalpy change of neutralisation. N‘d) ow
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M= olemo] .0lemol
b. Predict the te;apél}ure rise if the experiment in part a is repeagﬁ&mg;
0 cm?® of 0.300 mol dm™ sodium

i. 400.0 cm® of 0.150 mol dm™ hydrochloric acid and 20
hydroxide solution
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ii. 200.0 cm® of O 300 mol dm™ hydrochloric acid and 100.0 cm?® of 0.600 mol dm™ sodium
hydroxide solution N/
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iii. 50.0 cm® of 0.300 mol dm™ hydrochlorlc acid and 25.0 cm® of 0.600 mol dm™ sodium
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6.
a. When 1.00 g of magnesium chloride is dissolved in 50.0 cm® of water the temperature goes up from
21.5°C to 29.1°C. Calculate the enthalpy change of the solution of magnesium chloride.
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c. Predict the temperature change when 2.00 g of magnesium chloride is dissolved in 50.0 cm® of
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7.
a. Use the data below to calculate the enthalpy change for the process:

C2HsOH(l) = C,HsOH(g)
2Hs5 2Hs5 Q{(g) .3

C,HsOH(I) +30,(g) > 2 (1 AH = -1371 k) mol 1
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b. Use the data below to calculate the enthalpy change for the process:
CsHs(l) > CeHe(9)
\/ CeHs(l) + 150,(g) = 12C0O4(g) + 6H,0(1) AH = -6544 kJ mol™
y,:s 2CsHs(g) + 1504(g) > 12C0,(g) + 6H,0(1) AH = -6606 kJ mol™

Lo+ bHp — Cubugy + 17,0, DH=3303
Clolty (o) +I55, — 00, +bh"o AH = -3372
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a. Use the data below to calculate the enthalpy change for the reaction:
BrF(g) + 2F,(g) = BrFs(l)
Br(g) + F2(g) = BriA(l) AH = -242 kJ mol™
BoFA(1) + Fa(g) > BrFs(l) AH = -1584d-et

BeF+2h —rirfy  (DH=-%0D & |mol

b. Use the data below to calculate the enthalpy change for the reaction:
ClIF3(g) + F2(9) > ClFs(9)

X Y52 € Cli(g) + 3F:(g) > 2CIF5(g) AH = -328 kJ mol®
\/D. Cl2(g) + 5F2(g) = 2CIFs(g) AH = -510 kJ mol™
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9. Use the data below to work out an enthalpy change for the reaction:
Csz(g) + 2H2(g) >C He(

CoHa(g) + 2(9) 9 2(g) + )] AH = -1300 kJ mol™
Y oHAe ﬁ ot . g_ 28643 1’“”"11
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10. Use the bond enthalpies in your data booklet to work out the enthalpy changes for the following
reactions:

a. I-FCH 4(9) + Cla(g) = CHsCI(g) + HCI(g) H’
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N=C3C-#t T AH-H __vu-'c-c", i
H

'+
( 2BEEH + \BE €3¢ + ngH'H)

— 4 E c|++IBEC C
/4?5( 83(8 FA(46)) 7 (4(h3) +34?W
c. CO(g) + Clx(g) > COCl(g) o
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11. Calculate the mean CI—F bond enthalpy, given the following data:
Cly(g) + 3F,(g) > 2CIF5(g) AH® = -164 kJ mol™ and the CI—CI and F—F bond enthalpies in the data

booklet ﬁl-Cl f3F"F —p 7\ Zcil,

(243*’3(!5‘8))“ ( Cl-F)) —ILAH Byl
7 - lbx = -y
X= 43k |mpl = BE LI-F
12 Cgléjgs;e+trlli(rgf€§ C(éll FSZ])bodeenf r%{ %ﬂﬂgﬁl ![zzvggclj:atg%nd enthalpy in data booklet

CF FF-F = :cc\":
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13. Work out the enthalpy change for the following reaction:
S(s) + F2(9) > SF2(9)

Enthalpy change of atomisation of sulfur/ | 223
kJ mol™

S—F bond energy / kJ mol™ 327
F—F bond energy / kJ mol™ 158

St F-F -+ F-s-F
(13t 158) - 2(33%) = ~A73 KJ Jpp)
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14. The specific heat capacity of a liquid is 4.00 J g K™; 2000 J of jfat energy is supplied to 100.0 g of the
liquid. By how much would the temperature of the liquid incrgase?

s G BT- 4 rzooox\ 147 C
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15. Which of the following is correct about endothermic reactions?
a. Heat energy is taken in and the temperature increases.
b. Heat energy is given out and the temperature increases.
Heat energy is taken in and the temperature decreases.
. Heat energy is given out and the temperature decreases.

16. Use the following information: W__' H?)D(e) bH -

Yo 2Hx(0) + Ox(c) O oyt
\ilb 2H2(g)+02(g)92H20(9_) v | &r H 6: —r H/ m
AH= -484 kJ mol™® A ) ;&ﬂv & 0’&4‘2

to calculate the enthalpy change for process:

H,0(g) > H-0(l) HZD(g) - HZU (L)

A. -88 k mol™ C. +88 kJ mol™ D. +44 k] mol™
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17. Use the bond enthalpies in the table to calculate the enthalpy change (in kJ mol™) for the reaction:

CHay(g) + 2Cl(g) = CH.CIy(g) + 2HCL(9)

Bond Bond enthalpy / kJ mol™
cH 410
CI-Cl 240
C-Cl 340
H-ClI H 430 '+
A. -720 B. +240 [
crn (2w —C-H# t A CI-Cl —rH- C’CI + AR
l
C\

QJBEC,'H + Bt CJ—C) @ 2/ )_
_ JBECT + ABEC-CI +ABH-U (4"(’330)” )

18. Explain what you understand by the term ‘average bond enthalpy.’

Wy by ¥ eney regied B brear | mol borv

a. Use the average bond enthalpies given in the table to calculate the enthalpy change the
combustion of ethanol vapour, according to the equation: \Y\ a Wt& Y/

C2Hs0H(g) + 302(g) = 2C0O2(g) + 3H20(g)

Bond C-H C-C C-O O-H 0=0 C=0
Bond
entlhfllpy/ kJ 412 348 360 463 496 743
§ oW (5 () +348+ 300t 3640) - (4(743)+ S(43)
b_(-C-U-P + 300X 0=(=0 t+ 3H-O-H
Yo 5 BE C-H t IBEC-C+ |BEC-O + 1B +

5 <
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b. Explain why bond enthalpies could not be used to work out the ﬂhalpy change for the reaction:

C2HsOH(l) + 30,(g) = 2C0O,(g) + 3H,0(1) A {— C7“SO
becanse Wad s 1 the £ phaee
bordt Anthgphies can oy be

Db for the gasius Gite

c. Consider the reaction:
N»04(g) = 2NO,(g) AH®= +57 kJ mol™

Draw an enthalpy level diagram fo@ir\@ggn and explain whether NO, or N,O4 is more stable
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